Abstract. Value of MRI diffusion-weighted imaging (MRI DWI) combined with PET/CT in the diagnosis and staging of stomach cancer (SC) was investigated. A retrospective analysis was performed on 160 patients with SC diagnosed by pathological biopsy in The Affiliated Yantai Yuhuangding Hospital of Qingdao University from March 2015 to April 2018. The values of MRI DWI, PET/CT and combined diagnosis in the diagnosis and staging of SC were compared according to the criteria of diagnosis of postoperative pathological or clinical comprehensive evaluation. The sensitivity, specificity and diagnostic coincidence rate of MRI DWI in the diagnosis of SC at stage I-II were 61.05, 64.62 and 62.50%, respectively, which were significantly lower than those of PET/CT (P<0.05). Sensitivity, specificity and diagnostic coincidence rate of MRI DWI in the diagnosis of SC at stage III-IV were lower than those of PET/CT (P<0.05). Sensitivity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage I-II were significantly higher than those of MRI DWI or PET/CT alone (P<0.05). Specificity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage III-IV were significantly higher than those of MRI DWI or PET/CT alone (P<0.05). PET/CT is superior to MRI DWI in SC staging, whereas the diagnostic efficiency of combined scan is much higher than that of PET/CT or MRI DWI alone.
Introduction
Stomach cancer (SC), a malignant gastric cancer, originate from the most superficial mucosal epithelial cells of the gastric wall (1) . According to the report released by the World Health Organization (WHO), the annual incidence of SC in the world is 14.23/100,000, and more than one million new SC are diagnosed every year in the world. The incidence rate of SC increases significantly with the increase of age, and the peak age range of the disease is 49-80 years, showing a younger trend. Purpose of SC staging is to evaluate the onset of the disease, to facilitate clinicians to summarize and communicate therapeutic effects, to conduct collaborative research on SC, and to develop treatment regimens (2) (3) (4) . Although pathological diagnosis is the golden standard of clinical staging of SC, some patients can not accept it psychologically and physiologically (5) . Due to the development and innovation of medical diagnostic method, the imaging techniques used in clinical diagnosis are constantly upgraded, and the diagnostic coincidence rate is more and more close to pathological diagnosis. At present, M.R.I. diffuse weighted imaging (MRI DWI) and positron emission tomography/computed tomography (PET/CT) are new imaging techniques commonly used in SC clinical staging (6, 7) .
MRI is an advanced imaging device that has no radiation effects on the human, and can perform local and systemic scans. MRI DWI is a new MR imaging technique fused DWI on the basis of MRI (8) . PET/CT, a scanner combined by positron emission tomography and X-ray computed tomography, merges the two imaging techniques perfectly to gain complementary advantages. PET images provide molecular information such as function and metabolism, and CT provides detailed anatomical and pathological information. Pathophysiological and morphological changes of the disease can be reflected by the fusion of these two techniques (9-11). As an advanced examination method at present, the clinical value of PET/CT in the differential diagnosis of tumors, especially SC, cannot be ignored. In addition, it is also non-invasive (12) . In this study, (13) . i) The subjects did not eat dinner the day before the examination, and the next day, 250 g of saline was injected from the anus of the subjects before 9 a.m.
MRI-DWI examination methods
ii) Eight channel Torso phased-array body coil was placed in the lower abdomen, and a pad was fixed between the coil and the lower abdomen. The center of the coil was located at 5 cm above the pubic symphysis. Imaging sequence: T1WI-weighted images of SE sagittal position and T2WI-weighted images of CSE sagittal position were generated first; TR: 250-4,000 msec/ 2,000-3,000 msec; Slice thickness: 3-5 mm, interval: 0.2-0.3 mm, TE: 10-20/100-120 msec; cross-sectional T1WI and T2WI weighted images were generated with the same imaging parameters as above. Then an enhanced examination was performed and 0.2 ml/kg Gd-DTPA was injected via anterior cubital vein at a rate of 2.5 ml/sec. After injection, the conduit was cleaned with 30 ml of saline.
iii) The axial and sagittal images of the lesion were generated by the thin-section images of gradient echo 3D T1-weigted imaging. TE: 7 msec; TR: 15 msec, slice thickness: 2 mm. Diffuse weighted sequence: Axial TR: 4,000 msec; Matrix: 320x224; TE: 62.3-75.6 msec; slice thickness: 6 mm; FOV: 38 cm x 22.8 cm; slice gap: 2 mm; NEX: 6; b value: 1,200 sec/mm 2 .
Method of PET/CT examination. i) Establishment of the weight of the patient (the injection measurement of image agent should be controlled according to patient's weight). ii) Detection of blood glucose in SC patients: Patients with SC should fast for at least 6 h before examination. After 6 h, the venous blood glucose concentration of SC patients was measured to ensure that the blood glucose concentration was <7.8 mmol/l. Too high or too low blood glucose concentration should be handled in time.
iii) Injection of PET/CT imaging agent: 18 F-FDG imaging agent was injected into patient's elbow vein when patient's blood glucose concentration was within the normal range. The radiochemical purity should be >95%.
iv) Performing PET/CT examination: Patients needed to empty their urine first and then drink 600 ml purified water before PET/CT examination. CT transmission scanning was performed on the lesions of SC patients first, and the PET was used to scan the largest range of SV lesions, then the decay data of CT was corrected. The fusion images of CT, PET and PET/CT in all directions were then formed. (Table II) ; and ii) Image analysis of PET/CT in SC staging (Table III) . 
Criteria of judgement. i) Image analysis of MRI DWI in SC

Results
Diagnostic efficacy of MRI DWI and PET/CT in SC at different stages. i) Diagnostic efficacy of MRI DWI and
PET/CT in SC at stage I-II. The sensitivity, specificity and diagnostic accordance rate of MRI DWI in the diagnosis of SC at stage I-II were 61.05, 64.62 and 62.50%, respectively. The sensitivity, specificity and diagnostic accordance rate of PET/CT in the diagnosis of SC at stage I-II were 85.26, 81.54 and 83.75%, respectively. Comparing the data in the two groups, it was showed that the sensitivity, specificity and diagnostic coincidence rate of MRI DWI in the diagnosis of SC at stage I-II were significantly lower than those of PET/CT, and the difference was statistically significant (P<0.05) (Tables IV-VI) .
ii) Diagnostic efficacy of MRI DWI and PET/CT in SC at stage III-IV. The sensitivity, specificity and diagnostic accordance rate of MRI DWI in the diagnosis of SC at stage III-IV were 80.00, 71.58 and 75.00%, respectively. The sensitivity, specificity and diagnostic accordance rate of PET/CT in the diagnosis of SC at stage III-IV were 81.54, 85.26 and 83.75%, respectively. Comparing the data in the two groups showed that the sensitivity, specificity and diagnostic coincidence rate of MRI DWI in the diagnosis of SC at stage III-IV were significantly lower than those of PET/CT. The difference of specificity was statistically significant (P<0.05), and there was no significant difference in sensitivity and diagnostic coincidence rate between the two groups (P>0.05) (Tables VII-IX) .
Comparison of diagnostic efficacy between MRI DWI combined with PET/CT and MRI DWI or PET/CT alone at different SC stages.
The sensitivity, specificity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage I-II were 91.58, 80.00 and 86.88%, respectively. The sensitivity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage I-II were significantly higher than those of MRI DWI or PET/CT alone, and the differences were statistically significant (P<0.05). While the sensitivity, specificity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage III-IV were 80.00, 91.58 and 86.88%, respectively. The sensitivity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage III-IV were significantly higher than those of MRI DWI or PET/CT alone, and the differences were statistically significant (P<0.05) (Tables X-XII).
Discussion
Targeted therapy is very important to SC, the key of which is the early detection and accurate staging of SC (14) . With the continuous progress and innovation of medical science and technology, the imaging equipment and technology of medical imaging are also making continuous progress. Both MRI DWI and PET/CT are new medical imaging techniques based on traditional MRI, DWI, CT and PET, and have been widely used in early diagnosis, clinical staging and monitoring of curative effect. There is little difference in the economic burden to patients between MRI DWI and PET/CT. Different medical imaging techniques have different imaging principles, and each imaging technique has its own clinical application scope and unique performance. But up to now, there is no definitional judgment that one image Groups  I-II stage  Non-I-II stage  Total   MRI DWI diagnosis  58  23  81  of I-II stage  MRI DWI diagnosis  37  42  79  of non-I-II stage  Total  95  65  160   Table Ⅴ . Diagnostic efficacy of PET/CT in SC at I-II stage. (13), and PET/CT is the most advanced and the best molecular imaging technique for early diagnosis, clinical staging and monitoring of curative effect of tumors and it has been widely used in clinical practice (17) . However, there are still some differences in the indications, advantages and disadvantages of these two medical imaging techniques in tumor examination (18) . This study explored the value of MRI DWI combined with PET/CT in the diagnosis of SC at different stages. The diagnostic efficacy of MRI DWI and PET/CT in different SC stages was compared in this study. The results showed that the sensitivity, specificity and diagnostic coincidence rate of MRI DWI in the diagnosis of SC at stage I-II were 61.05, 64.62 and 62.50%, respectively, which were significantly lower than those of PET/CT, and the difference between the two groups was statistically significant (P<0.05). The sensitivity, specificity and diagnostic coincidence rate of MRI DWI in the diagnosis of SC at stage III-IV were lower than those of PET/CT, and the difference of specificity between the two groups was statistically significant (P<0.05). The differences of sensitivity and diagnostic coincidence rate were not statistically significant (P>0.05). Therefore, it is concluded PET/CT is more effective than MRI DWI in the diagnosis of SC clinical staging, and is more suitable for the clinical diagnosis of SC at stage I-IV. There are few reports of MRI DWI and PET/CT in different stages of SC, but from the point of view of Stecco et al (19) , the diagnostic efficacy of PET/CT in SC is better than that of MRI DWI, and it is more suitable for the clinical diagnosis of SC at stage I-II. by comparing the clinical application value of MRI DWI and PET/CT in tumors, Stecco et al found that the clinical diagnostic value of MRI DWI in diagnosis of brain tumors was higher than that in thoracic and abdominal tumors (19) . A comparison of the diagnostic efficacy between MRI DWI combined with PET/CT and MRI DWI or PET/CT alone in different SC stages was made in this study. The results showed that the sensitivity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage I-II were significantly higher than those of MRI DWI or PET/CT alone, and the difference was statistically significant (P<0.05). While the specificity and diagnostic coincidence rate of MRI DWI combined with PET/CT in the diagnosis of SC at stage III-IV were significantly higher than those of MRI DWI or PET/CT alone, and the difference was statistically significant (P<0.05). Although there is no study on the same experimental design as in this investigation, a large number of studies on MRI DW, PET/CT and their combination are similar to our research results, which corroborate the research viewpoint of this report (19) (20) (21) .
Results of pathological diagnosis ------------------------------------------------------
In this study, because of the small number of subjects there may be contingency in the experimental results.
In conclusion, the diagnostic efficacy of PET/CT at stage I-II was higher than that of MRI DWI. When the two techniques were combined, the diagnostic sensitivity, specificity Results of pathological diagnosis Table Ⅷ . Diagnostic efficacy of PET/CT in SC at III-IV stage.
Results of pathological diagnosis Groups  III-IV stage  Non-III-IV stage  Total   PET/CT diagnosis of III-IV stage  53  14  67  PET/CT diagnosis of non-III-IV stage  12  81  93  Total  65  95  160 and coincidence rate for different stages of SC were greatly improved. Therefore, it is believed that the MRI DWI combined with PET/CT is of great significance to the future development of medical imaging techniques.
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